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INVESTIGATION OF GROUND-WATER CONDITIONS
_ AT THE W.G. KRUMMRICH PLANT
- MONSANTD COMPANY
SAUGET, ILLINOIS

THIRD QUARTERLY REPORT

INTRODUCTION

The findings of the third round of the ground-water sampling program
are presented in this report. The purpose of this portion of the study is
to determine whether changes in either ground-water flow patterns or
ground-water quality have occurred in the six-month period following the
collection of samples in November 1983 and February 1984 (see First and

Second Quarterly Reports).

Static water-level measurements were made in May, June, and July 1984,
and these data are provided in Table 1. Ffigures 1, 2, and 3 show the con-
figuration of the water table and ground-water flow directions for each
round of measurements. Hydrogqraephs for Wells 1, 2, and 3 and the Missis-
sippi Rivéf are shown in Figures 4a, 4b, and 4c and provide a continuous
record since November 1983. These fiqures also contain precipitation data

for the Lambert - St. Louis International Airport.

Ground-water samples were collected from all 12 monitoring wells dur-

e

ing May 7-10, 1984, and a éummary of the parameters that were examined are
given in Table 2. The analytical data for the May samplina period is sum-

marized and presented in Tables 3 and &, with February's data (Table 5}
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and Novemter's Results (Tables 6 and 7) included for comparison. The
distribution of various constituents in the ground water are presented inr

Figures 5.through 9.

\\-
-
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GROUND-WATER MOVEMENT

The water-table configuration in the study area is shown on Figures 1,
2, and 3 #with water-level data given in Table 1. These figures illustrate
ﬁhat the direction of lateral flow and the shape of ground-water mound be-
neath the plant process area that were depicted in the first and second
quarterly reports are either absent or masked by a high water table. Water
levels have remained relatively constant for the May through July 1984
monitoring periods with a range in elevation of only 1 to 2 feet among the

12 wells.

Figure 1 illustrates a fairly flat water table with ground-water
movement towards the south for the first time since the monitoring program
began. This change in flow direction may be due to Cerro Copper's fire
protection well (No. 6) which operates continuously at 100-200 gallons per
minute (gpm) and possibly their well for process water (No. 5) which pumps
150 gpm on selected days of the month. If one or both these wells were
operating when water levels were measured, oiven a relatively flat water
table, the flow directions illustrated in Figure 1 are possible. However,
Midwest Rubber has three wells (about 110 feet deep) which pump approxi-
mately 500,000 gallons per day (gpd) or 347 gpm. This volume of pumpage

may be enocugh to direct ground-water flow to the south.

It is also possible that the higher river stage (408.98 feet above
mean sea level) on May 8, 1?84 has actually reversed around-water flow in
the ground-water system. H;;e river stage elevation (U.S. Corps of Engi-
neers deoot) is more than 5 feet higher than the water-level elevation in

well 3.
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Figure 2 demonstates a change in ground-water flow along the west side
of the plant property. It appears that the cause of ground-water movement
to the sdbth'(Figure 1) has ceased or has been masked by larger ground-
Qater withdrawals, at least for the time period when water levels were de-
termined. The Clayton Chemical well (16 gpm) and the Trade Waste Incinera-
tion well (30 gpm) do not pump at a rate sufficient enough to alter ground--
water flow ﬁirections to the magnitude that is illustrated in Figure 2.
Therefore, it appears likely that either one or both of these wells were
pumping at significanly larger rates during the time that Monsanto's moni-
toring wells were measured, or one or more dewatering wells were pumping in
connection with construction opereticns. In either case, the pumping rates
must be greater than Cerro Copper's well 6 (100-200 gpm on a continual ba-
e2is) in order to divert ground-water flow away from Cerro Copper's facili-

ties, provided that Cerro's well(s) are in operation.

In Figure 3 a ground-water contour spacing of one-half foot was re-
quired to illustrate flow patterns because the water table is very flat.
Ground-water movement across the eastern half of Monsanto's property is
towards the Mississippi River, however, in the vicinity of Cerro Copper it
appears that some movement is being induced to Flow toward Cerro or Midwest
Rubber. It is evident that conditions causing ground-water flow toward the

Sauget Treatment Plasnt in Figure 2 have changed at the time represented.

Figures 1, 2 and 3 demonstrate that the seasonal high water table is
very flat. As a result, low pumping rates can impact the direction of

ground-water flow at this time of year. This is significant because moni-
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toring wells that were installed downgradient of known or suspected sources
of contamination during the seasonal low water table mav not always repre-
sent the/ﬁo&méradient direction. Coversely, upgradient well locations may

not always reflect upgradient water quality conditions.

Changes in ground-water levels with time are shown in Figures 4a, 4b, . -
and 4c which also contain hydrographs for the Mississippi River at U.S.
Army Corps of Engineers Depot in Missouri, about 1/2 mile downriver, and
precipitation data for Lambert-St. Louis International Airport. Water-
levels continued to increase in all three wells through April 1984, as a
result of precipitation and a unusually high water level for the Missis-
sippi River. The hydrographs for each of the three wells illustrate a
flattening of the water tabtle fer the months of May, June and early July

1584, as the dryer season approaches.

[
A\

CER 093629

CONFIDENTIAL 92-CV-204-WDS

EPA/CEFRO COPPER/EIL/PCB ATTORNEY WORK PRODUCT / ATTORNEY CLIENT PRIVILIEGE



Geraghty & Miller. Inc. -6-

GROUND-WATER QUALITY

The water samples collected from all 12 monitoring wells were analyzed
by Enviro;;ﬁ; Engineers, Inc. St. Louis, Missouri, for the U.S. Environ-
mental Protection Agency's (USEPA) list of priority pollutant parameters,
total organic carbon (TOC), total organic halogen (T0X), total phenols, and
chioride (Table 2). Ir addition, a field blank, a trip blank, and a labo-
ratory blank were also analyzed for the same parameters. The analytical
results are provided in Tables 3 and 4 along with oH, temperature, and spe-
cific conductance, which were measured in the field. The organic analyses
were performed using gas chromatography/mass spectrometry (GC/MS). The
analytical results for both the first and second quarters are presented in
Tables 5, 6 and 7 for comparison. The analytical procedures used by Envi-
rodyne Engineers were included in the first quarterly report. The distri-
butions of specific conductance, total organic carbon (TOC), total organic
halogenated compounds (TOX), total phenols, and total organic priority pol-

lutant compounds in ground water, are provided in Fiqures 5 through 9.

Ground-water sampling procedures that were used during the initial
program were duplicated for the third quarterly program in all aspects.
Blind replicate samples were collected for Wells 3 and 12 and were anal-
yzed for éhe same parameters as each of the other monitoring wells. Except

for benzene in Well 12, the ranqge of replicate results is very aqood.

Inorganic Constituents and Otfier Parameters

All parameters examined are relatively consistent with those abserved
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. from the February 1984 sampling period (Table 3, 5 and 6), with a few
exceptions. The range of replicate results for Wells 3 and 12 is very

good. A

Conductivity continued to decline at well 3 (4,000 to 3,500 umhos/cm)
and at Well 12 (7,000 to 5,500 umhos/cm), and rose significantly only at
Well 6 .(1,900 to 2,600 umhos/cm). Total phenols remained relatively con-
stant for most wells as did total organic carbon (TOC). Total organic
kalogens (T0X) increased at Well é (31 to 190 ua/L) and Well 9 (59/55 to-
360 ug/L); hewever, the concentration at Well 9 was not nearly as high at
the November analysis (750 ug/L). Chloride increased significantly only at
well 8 (10 to 150 mg/L) and decreased markedly at Well 2 (275 to 169 ma/L)
and Well 9 (495/480 to 350 ma/L). Chloride values continued to drop at
well 12 (1,055/1,050 to 835/902 mg/L) and this reduction is most likely the
reason for lower specific conductance values at Well 12, as well as at
Wells 2 and 9. The continual decrease of both specific conductance and
chloride at Well 12 may be in part due to the removal of the temporary salt
pile that was located nearby. The chemical results for metals are all
below detection limits and they are within federal limits, where they

apply.

Overall, the cuality of the data for the inorganic and selected con-
stituents in Table 3 is about the same as was determined in the second
quarterly report, which confirms the improvement in water cuality we ob-

served in the February 1984 results.
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Priority Pollutant Organic Compounds

The :Esylts for the organic pfiority pollutant compounds (not analyzed
in the second quarterly report) have not changed significantly since their
initial analysis for the November 1983 sampling program. Methylene chlor-
ide was detected in all 12 well samples, both laboratory blanks anc the
trip blank, which, as discussed in thg second quarterly report, indicates
that its presence is probably a laboratory artifact (Table 4). Although,
laboratory personnel use methylene chloride to clean glassware prior to a
deionized water rinse and baking procedure, they apparently cannot remove
it entirely from the glassware. It is also used as an extracting solvent
in their laboratory and may cross contaminate from the air. Therefore, its

reported presence in well water must be considered suspect, according to

Envirodyne personnel.

The distribution of organic compounds, illustrated in Figure 9, shows
the total priority pollutant compounds.detected at each monitoring well
(ug/L) with and without methylene chloride included in the total. By
examining the distribution of the constituents it is readily apparent that
only Wells 9 and 12 are contaminated with organic compounds. This same
conclusion was also presented in the first quarterly report based on the
initial sempling results for priority pollutant compounds (Table 7). In
addition, specific conductance continues to have its highest values at
Wells 9 and 12 and may bte H??fUI as an indicator fof screening wells for

organic contamination.
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Blind replicate samples were collected for Wells 3 and 12 and were an-
alyzed for the same parameters as each of the other monitoring wells. Ex-
cept Forjzézzene in Well 12 (3,263 vs. 4,P19), the range of replicate re-
sults, esﬁecially at low levels is very good. The result for bis (2-ethyl-
hexyl) phthalate at Well 12 (211 ug/L) was not_supported by a replicate re-
sult of 2 ua/L. Envirodyne personnel believe that all bis(2-ethylhexyl)
phthalate and butyl benzyl phthalate results are due to laboratory contami-
nation of the water samples. Therefore, the only representative analyses
for organic priority pollutant compounds found in excess of 100 ug/L are

benzene (Wells 9 and 12), chlorobenzene (Wells 9 and 12), and 1,2-dichloro-

benzene (Well 12).

Respectfully submitted,

GERAGHTY & MILLER, INC.

Dennis Colton
Staff Scientist

Nicholas Valkenburg
Senior Scientist

0lin C. BRraids, Ph.D.
Assaciate

‘.“
-~

Navid W. Miller
Septemher 4, 1984 Principal
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Table 1. Static Water ltevels for Shallow Water-Table Monitoring Wells, Monsanto Company, W.G. Krummrich Plant,
Sauget, Illinois. '

May 8, 1984 June 7, 1984 July 10, 1984 B
Flevation Elevation Elevation Y Elevation
of Measur- Depth of Depth of Depth = of
ing Point to Water Water Level to Water Water Level to Water' Water Level
(feet (feet below (feet (feet below (feet . (feet below (feet
above mean measuring above mean measur ing above mean measur ing above mean
Well No. sea level) . point) sea level) point) sea level) . point ) sea level)
.1 a13.65°) 10.01 403.64 9.89 403.76 10.59 403.06
2 411.37 15.46 401 N 15.18 402.19 15.17 402.20
3 410414 (411.35)° 7,49 403.86 9.40 40,95 - 8.92 402.43
4 406.43 4.21 402.22 4.76 401.67 4,34 402.09
5 414.94 12.58 402.36 13.17 401,77 12.68 402.26
3 414,59 12.42 402.17 12.48 402. 11 12.32 402.27
7 414,95 12.49 402 .46 12.85 402.10 12.35 402.60
8 418.49 16,53 401.96 16.47 402.02 16.24 42,25
9 414.47 12.22 402.25 12.02 402.45 12.24 402.23
10 412.97 9.79 403.18 9.82 403.15 10.14 402.83
1 412.95 9.90 403.05 9.76 403.19 10.14 402.81
12 416.47 13.29 403.18 13.22 403.25 13.66 402.81
u.Ss. Fngi-
neers Depot ¢) c) )
River Gawje 379.58 29.4 408.98 21.8 401.38 € -

a) All elevations are referenced to Bench Mark No. 15 (96.06 feet) at the southeast corner of Third and [ Streets
and have been converted to the NGV datum. The elevations were determined to the top of the steel well casings
for the 2-inch wells and to the top of the recorder shelter base for the 6-inch wells. The conversions to the
W.G. Krummrich datum is 413.50 feet (NGVD) equals 101.00 feet (W.G. Krummrich datum).

b} The elevation of the measuring point was increased to accommodate a new recorder shelter.

¢) Measurement is in feet above the measuring point,
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Table 2.

Summary of the U.S. Environmental Protection Agency's List of

Priority Pollutant Parameters and Other Selected Constituents
Analyzed by Envirodyne Engineers for fach Ground-Water Sample.

o

PRIORITY POLLUTANTS

Volatile Organic Compounds

Acid

acrolein

acrylonitrile

benzene
bis(chloromethyl)ether
bromoform

carbon tetrachloride
chlorobenzene
chlorodibromomethane
chloroethane
2-chloroethylvinyl ether
chloroform
dichlorobromomethane
dichlorodifluoromethane
1,1=-dichloroethane
1,2-dichlorostheane
1,1-dichloroethylene

Extractable Organic Compounds

Bagse/Neutral Extractable Organic Compounds

2-chlorophenol
2,4=-dichlorophenol
2,4-dimethylphenol
4,6-dinitro-o-cresol
2,4-dinitrophencl

‘2-ntirophenol

acenaphthene
acenaphthylene
anthracene
benzidine

_ benzo(a)anthracene

benzo(a)pyrene
3,4-benzofluoranthene
benzo(ghi)perylene ..
benzo(k) fluoranthene =’
bis(2-chloroethoxy)methane
bis(2~chloroethyl) ether
bis(2-chloroisopropyl)ether
bis(2-ethylhexy)phthalate

1,2-dichloropropane
1,3-dichloropropylene
ethylbenzene -
methyl bromide

methyl chloride

methylene chloride
1,1,2,2-tetrachloroethane
tetrachloroethylene
toluene
1,2-trans-dichloroethylene
1,1,1-trichlorcethane
1,1,2=-trichloroethane
trichloroethylene
trichlorofluoromethane
vinyl chloride

4-nitrophenol
p-chloro~-m-cresol
pentachlorophenol
phenol
2,4,6-trichlorophenol

diethyl phthalate
dimethyl phthalate
di-n-butyl phthalate
2,4~dinitrotoluene
2,6-dinitrotoluene
di-n-octyl phthalate
1,2-diphenylhydrazine
(as azobenzene)

fluoranthene
fluorene
hexachlorobenzene
hexachlorobutadiene
hexachlorocyclopentadiene
hexachloroethane
CER 093636
CONFIDENTIAL 92-.CV-204-WDS

EPA/CEFRO COPPER/EIL/PCB ATTORNEY WORK PROCUCT / ATTORNEY CLIENT PRIVILEGE



Geraghty & Miller. Inc.

‘Table 2. (Continued)

Base/Neutral Extractable Organic Compounds (cont'd.)

)'. il
4-bromophenyl phenyl ether indeno(1,2,3-cd)pyrene
butyl benzyl phthalate- isophorone
2-chloronaphthalene naphthalene
4-chlorophenyl phenyl ether nitrobenzene
chrysene N-nitrosodimethylamine
dibenzo(a,h}anthracene N-nitrosodi-n-propylamine
1,2~dichlorobenzene N-nitrosodiphenylamine
1,3-dichlorobenzene phenanthrene
1,4-dichlorobenzene pyrene
3,3'=-dichlorobenzidine 1,2,3~-trichlorobenzene
Pesticides
aldrin deildrin
alphae=-8HC alpha-endosul fan
bet a=-BHC beta-endosul fan
qamma-BHC endosul fan sulfate
delta-8HC endrin
chlordane endrin aldehyde
4,4'-DOT heptachlor
4,4'-DDE heptachlor epoxide
4,4'-DOD toxaphene
Metals
antimony mercury
arsenic nickel
beryllium selenium
cadmium silver
chromium thallium
lead zinc
Miscellaneous
Cyanide
DTHER
pH . TOC
specific conductance - =° TOX
temperature Cyanide

total phengls
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Table 3. Summary of Analytical Results (Inorganic Parameters and 10X, TOC, and Total Phenols) for Ground-Water
Samples Collected During May 7-10, 1984 from Monitoring Wells, Monsanto Company, W.G. Kruwmrich Plant,
Sauget, Illinois (concentrations are in mg/L, except where noted).

USEPA Rep?) N
Parameter Limits Well 1 Well 2 Well 3 Well 3 Well 4 Well 5 ~ NWell 6
pH (units) - 7.6 7.3 7.9 7.9 7.1 7.2 ' 7.3

Specific Conduc-

tance (umhos/cm) - 1,000 2.600 900 900 1,050 700 2,600
Temperature (°C) - 1% . 15 14 14 14 14 14
Total Phenols - 0.014 <0.002 0.002 0.002 0.003 0.004 0.009
10C - 18 8 6 <5 6 <5 1"

TOX (ug/L) - 14 27 5 10 7 22 190
Cyanide o - <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Chloride 250 48,5 169 1 12 76 12 nz
Antimony - <0.05 <0.5 <0.5 <0.5 <0.5 <0.5 " <0.5
Arsenic 0.05 0.0 <0.01 <0.01 <0.01 <0.01 <0.0 <0.01
Beryllium - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <g.0
Cadmium 0.01 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Chromium 0.05 <0.05 <D.05 <0.05 <0.05 <0.05 <D.05 <0.05
Lead 0.05 <0.0 <0.01 <0.01 <0.01 <0.0t 0.0 <0.01
Mercury 0.002 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
Nickel - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Selenium 0.0 <D.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.0m
Silver a.05 <0.05 <0.05 <0.05 <0.0% <0.05 <0.05 <0.05
Thallium - <0.2 <0.2 <0.2 <0.02 <0.2 0.2 <0.2
Zinc 5.0 0.07 0.52 1.09 .1 0.03 0.03 0.05

Notes: a) LlSFPA Drinking Water Standards. All limits ere Primary Interim Drinking Water Standards, except the
standards for zinc and chloride which are Secondary Drinking Water Standards.
b) Replicate samples for Wells 3 and 12 were collected in the field.
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Table 3. (Continued)
USEPA Repd) Field  Trip
Parameter Limits Well 7 Well 8 Well 9 wWell 10 Well 11 Well 12 Well 12 Blank 81 ank
pH (units) - 7.1 6.8 7.3 7.3 7.3 7.8 7.8} 7.0 L)
Specific Conduc- "
" tance (umhos/cm) - 1,300 1,500 3,500 1,700 1,150 5,500 5,500 60 -
Temperature (°C) - 14 14 16 15 14 16 16 17 -
Total Phenols - 0.003 0.003 0.003 0.002 <0.002 0.86 0.054 <0.002 0.0U6
T0c - 5 16 27 10 10 25 22 6 <5
10X (ug/L) - 18 82 360 14 15 4,700 5,500 G 25
Cyanide - <0.005 0.099 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 -
Chloride 250 15 150 350 36 22 835 - 902 - -
1‘\:
Ant imony - <0.5 <0.5 <0.5 0.5 <0.5 <0.5 <0.5 - -
Arsenic o 0.05 0.03 <0.01 <0.M <0.01 <0.01 <0.01 <0.01 - -
Beryllium m - <0.01 <0.01 <0.01 <0.m <0.01 <0.01 <0.01 - -
Cadmium » 0.0 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.02 - -
Chromium 3 n.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - -
Lead % 0.05 <Nn.m <0.01 0.0 <0.01 <0.01 <0.01 <0.0 - -
Mercury v 0.002 <0.005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 - -
Nickel - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - -
Selenium 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <N.01 <0.01 - -
Silver 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - -
Thallium - <0.2 <0.2 €N.2 <0.2 <0.2 0.2 <0.2 - -
Zine 5.0 <0.03 <0.03 .1 0.09 0.09 0.03 0.03 - -
Notes: a) USFPA Drinking Water Standards. All limite are Primary Interim Drinking Water Standards, except the
standards for zinc and chloride which are Secondary Drinking Water Standards.

h) Replicate samples for Wells 3 and 12 were callected in the field.

¢) - Analysis was not performed.

d) Sample jar was broken in laboratory



TOIIIATI INATDD AINOLIV / IONGodd oM AZNJOLIV €0d/TI3/A3dd00 O¥daD/Ndal

SCM-POT-AD"T8 1“1"30““,00

0%9¢€60 ¥II

Summary of Analytical Results (Organic Priority Pollutant Compounde) for Ground-Water Samples Collected

Table 4.
During May 7-10, 1984 from ggnitoring Wells, Monsanto Company, W.G. Krummrich Plant, Sauget, 1llinois
(concentrations ‘are in ua/L ).
Well N >
B) el 0. - py |Leboratory Irip
Parameters 1 2 3 3-Rep ' & 5 6 7 8 9 10 1 12 12-Rep” * Blank Blank 8lank
Volatile Organic Compounds
Benzene a a4 - <1 2 ) 2 449 <1 - 3,263 4,819 2 g -
Chlorobenzene - - - - - - - - - 701 - - 304 399 - - -
Chloroform ‘ - - - < <1 - <1 - - 2 <1 - - - 1 <1 1
~1,1-Dichloroethane ** - - - - - - - - - - - - - - - - _
fFthylbhenzene - - - - - - - - - 3 - - 17 17 - - -
Methylene chloride 32 74 N 53 38 102 451 53 161 22 53 22 23 3 27 14 55
Tetrachloroethylene - - - - - - - -~ 2 - - - - - - -
Toluene 1 1 1 2 2 2 2 2 2 2 2 2 17 22 2 2 2
1,2-Trans-dichloro-
ethylene - 4 - - - - - - - - - - - - - - -
1,1,1-Trichloro-
ethane - - 3 - - - 7 6 4 4 - - - - 5 - -
Trichloroethylene - 3 - - - - 1 - - <1 - - - - 2 1 -
Acid Extractable Orqanic Compounds
2-Chlorapheno) - - - - - - - - - 58 - - 29 3" - - -~
2,4-Dichlorophenol - - - - - - - - - 7 - - - - - - -
Pent ach) nrophenol - - - - - - - - - 12 - - - - - - _
Phenol - - - - - - - - - - - - 18 15 - - _
Pase/Neutral Extractable Organic Compounds
His(2-ethylhexyl)
phthalate - <1 Q - 2 <1 5 2 3 3 4 (G VAR 2 3 <1 -
Hulyl benzyl
phthalate - - - - - - - - - 14 - 3 - - - - -
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Table 4. (Continued)

\

BY Well No. , 5) Laboratory Irip

Parameters 1 2 3 3-Rep’ 4 5 6 7 8 9 10 1 12 12-Rep Blank Blank Blank
Base/Neutral Extractable Orqanic Compounds (Continued)

1,2-Dichlorobenzene - - - - - - - - - 30 - - 344 364 - - -
1,3-Dichloroenzene v -~ - - - - - - - - 2 - - - - - _ _
1,4-Dichlorobenzene - - - - - - - - - 40 - - - 1 - _ -
Diethy]l phthalate 3 2 1 1 1 1 1 2 1 - 1 1 2 2 1 1 -
Oimethyl phthalate - - - - - - - - - - - - - - - - -
Di-n-butyl phthalate 2 3 3 2 3 1 2 3 3 2 3 2 3 3 - 2 -
Naphthalene a - - - - - - - <1 - - - 4 4 - - -
Nitrobenzeneb) - - - - - - - - 1 1 - - - - - - -
Phenanthrene - - - - - - - - - - - - - - _ -
Total 38 87 59 58 46 109 470 68 177 1,353 63 30 4,235 5,710 43 20 5%
Total excluding
methylene chloride: 6 13 8 5 8 7 19 15 16 1,331 10 8 4,212 5,679 16 6 2

Note: a) This data represents only those compounds which were detected. See Table 2 for the entire list of Organic
Priority Pollutants that were examined for each ground-water sample.
b) Replicate sample collected in the field.
c) - Not detected

149€60 ¥II



Geraghty & Miller, Inc.

Table 5. Summary of Analytical Results for Ground-Water Samples Collected
During February 6-7, 1984 from Monitoring Wells, Monsanto Company,
W. G. Krummrich Plant, Sauget, Illinois (concentrations are in mg/L,
~except where noted).

) Specific Temper- Total
well pH Conductance ature Total Organic T0X , .
No. (units)  (umhos/cm) (°C) Phenols Carbon (ug/L)  Chloride
1 8.1 950 14 0.004 24 21 S0
2 7.5 2,900 14 <0.002 7 33 275
3 8.2 800 13 0.002 9 12 15
4 7.6 850 14 <0.002 12 19 45
S 7.9 650 14 0.004 16 13 10
é 7.4 1,900 15 0.003 11 n 55
7 7.3 1,400 14 0.003 10 30 35
8 6.7 1,150 ' 14 0.003 16 7 10
9 ) 7.1 4,000 14 0.003 25 59 495
98 7.1 4,n00 14 0.054 24 55 480
10 7.1 2,000 15 <0.002 9 28 15
11 7.2 1,100 13 <0.002 18 33 4n
12 ) 7.8 7,000 16 0.86 29 5,200 1,055
122 7.8 7,000 16 0.11 30 5,100 1,050
Field
Blank 7.0 110 10 <0.002 <5 19 35
Trip b)
Blank - - - <0.002 <5 9 -
Labor-
atory
Blank - - . - <0.002 <5 9 -
Notes:

a) Replicate ssmples for Wells 9 and 12 were collected in a large common con-
tainer and dispensed to.ssch sample bottle.

b) - Analysis was not performed.
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Table 6. Summary of Analytical Results (Inorganic Parameters and 10X, TOC, and Total Phenols) for Ground-Water Samples

Collected During November 15-17, 1983 from Monitoring Wells, Monsanto Company, W.G. Krummrich Plant, Sauget,
I1linois (concentrations are in mg/L, except where noted).

USEPA _ Rep”? Rep”) |

Parameter Limits Well 1 Well 1 Well 2 Well 2 Well 3 Well 4 Well 5 Well 6
pH (units) - - - - - 8.5 7.8 7.8 7.5
Specific Conduc-

tance (umhos/cm) - 1,200 1,200 3,000 3,000 2,500 1,050 625 2,000
Temperature (°F) - 53 53 52 52 54 53 52 53
Total Phenols - , 0}020 0.019 0}007 0.003 0.006 0.004 0.003 0.020
1oc - 66 22 120 40 72 42 36 36

54.5%) zsé) 46.5°) aed)

10X (ua/L) - 16 20 160 510 540 17 , 1 110
Cyanide " <0.005 - 0.005 - <0.005 <0.005  <0.005 <0.005
Ant imony - 0.011 L) 0.165 - 0.097 0.014  0.009 0.012
Arsenic 0.05 0.017 - <0.002 - 0.007 <0.002  <D.002 0.007
Beryllium - 0.023 - 0.019 - 0.027 0.017 0.013 0.012
Cadmi um 0.Mm <0.01 - 0.030 - 0.020 <0.01 <0.01 0.0
Chromiun 0.05 0.411 - 0.048 - 0.051 <0.04 <0.04 <0.04
Lead 0.05 <0.0Mm - 0.057 - 0.035 <0.001 0.001 0.004
Mercury (ug/L) 2.0 <0.2 - 0.47 - 0.35 <0.2 <0.2 <0.2
Nickel - 0.08 - 0.18 - 0.09 <0.04 <0.04 0.05
Selenium 0.0 <0.002 - 0.006 - <0.002 <0.002  <0.002 0.602
Silver 0.05 <0.00M - 0.006 - 0.002 <0.001  <0.001 <0.001
Thallium - 0.002 - 0.062 - 0.047 0.003 0.004 U.004
Zinc 5.0 0.334 - 3.26 - 6.41 0.014 0.011 0.018

Notes: a)

USFPA Drinking Water Standards. All metals are Primary Interim Drinking Water Standards, except the standard
for zinc which is a Secondary Drinking Water Standard.

b) Replicate samples for Wells 1 and 2 were collected in the field. Replicate results for Well 9 were deter-

mined by analyzina the same well water twice as an internal check on performance by Envirodyne Fngi-

neers, Inc.

]
gg c) The first set of results for T0C were three times higher than the replicate values, therefore, Envirodyne re-
peated the analysis. [The corrected results are reported as the second number of each pair of valyes.

o 1) - Analysis was not performed.
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Table 6. (Continued)
b)

USEPA ' Rep Field Trip

Parameter Limits Well 7 well 8 Well 9 well 9 Well 10 Well 11 Well 12 Blank  Blank
pH (units) 7.3 6.8 7.0 - 7.0 7.3 7.9 - -
Specific Conduc- SN

tance (umhos) 1,150 1,200 8,500 8,500 2,100 1,100 30,000 " <50 -
Temperature (°F) 53 54 51 - 52 54 3 60 -
Total Phenols 0.003 0.013 0.190 - <0.002 0.002 0.68 <0.002 <0.002
10C 28 84 12 130 72 36 118 2 2
10X (ug/L) 9 150 750 - 13 22 4,700 <5 13
Cyanide <0.005 0.021 0.016 - <0.005 <0.005 0.013 - -
Chloride - - - - - - 5,198 - -

by

Ant imony h 0.010 0.012 0.017 0.017 0.011 0.012 0.131 - -
Arsenic 0.05 0.002 <0.002 0.003 0.005 <0.002 <0.002 0.024 - -
Beryllium - 0.010 0.012 0.013 <0.01 <0.01 <0.01 .00 - - -
Cadmium 0.01 0.01 <0.01 0.010 <0.01 <0.01 <A.0 0.03 - -
Chromium 0.05 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 - -
Lead 0.05 0.001 0.005 0.005 0.005 0.004 0.002 0.015 - -
Mercury (ug/L) 2.0 <0.2 0.2 <0.2 <0.2 <0.2 0.2 <0.2 - -
Nickel - <"n.04 <0.04 <0.04 <0.04 <0.04 <0.04 0.13 - -
Selenium 0.Mm 0.005 <0.002 0.004 0.003 0.003 0.003 0.034 - -
Silver 0.05 <0.001 0.002 <0.001 <n.001 0.006 <0.0M <0.001 - -
Thallium - 0.002 0.003 0.007 0.006 0.004 6.o003 0.023 - -
Zinc 5.0 0.015 0.010 0.030 0.037 0.049 0.019 0.037 - -

Notes: a) USFEPA Drinking Water Standards. All metals are Primary Interim Drinking Water Standards, except the standard
for.zinc which is a Secondary Drinking Water Standard.

b) Replicate samples for Wells 1 and 2 were collected in the field. Replicate results for Well 9 were determined
by analyzing the same well water twice as an internal check on performance by Envirodyne Engineers, Inc.

c) - Analysis was not performed.

»59¢€60 ¥W3ID
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Table 7. Summary of Analytical Results (Organic Priority Pollutant Compounds) for Ground-Water Samplea Collected
During November 15-17, 1983 from Monitoring Wells, Monsanto Company, W.G. Krummrich Plant, Sauget,
Illinois (concentrations are in mg/L, except where noted). ’

Well No.

: )} Laboratory

Parameters Y.y 2 3 4 5 6 1 8 9 10 1 12 12-Rep’’ PBlank Blank
Volatile Organic Compounds
Renzene e T M 2 Q 425 433 - -
Chloracbenzene - - - - - - - - 1,270 - 350 296 - -
Chloroform 2 28 WM - 1 2 2 1 1 1 2 1 1 -
1, 1-Dichloroethane - - - - - - - - - - - 4] ¢ - -
Ethylbenzene _ - - - - - - - 8 - - - . - - -
Methylene chloride., 18 12 12 9 10 18 11 16 10 21 16 49 64 34 26
Tetrachloroethylene - - - - - - - - 3 - - - - - -
Toluene - - 2 1 « - 2 « <1 4 4 - -
1,2-Trans-dichloroethylene - - - - - - - <1 - - - - - -
1,1,1-Trichloroethane 5 - - - - 2 <1 6 3 1 <1 8 7 - -
Trichloroethylene é 6 <1 - - 2 Q1 - < - - - - - -
Acid Extractable Oraanic Compounds
2-Chlaorophenol - - - - - - - - 55 - - 182 160 - -
2,4-Dichlorophencl - - - - - - - - 21 - -, - - - -
Pent achl orophenol - - - - - - - - 58 - - 147 115 - -
Phenol <1 ¢ - - <1 - - <1 - - 40 38 - -
Base/Neutral Extractable Organic Compounds

Bis(2-ethylhexyl) phthalate <1 13 1 a4 <1 « 1 1 a a4 o« <1 AQa <1 -
Butyl benzyl phthalate - - a4 <1 - - - - < 1 - - - - -
1,2-Dichlorabenzene - - - - - - - - 33 - - 366 - - -
1,4-Dichlorobenzene - - - - - - - - 38 - - - - - -
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Table 7. (Continued)
A

Well No. af Laboratory

Parameters 1 2 3 4 5 [ 7 8 9 10 L 12 12-Rep Blank Blank
Base/Neutral Extractable Organic Compounds (Cont'd)

Diethyl phthalate - - <1 - - <1 - - - - - - <1 -
Dimethyl phthalate - - - - - <« - - - - <« - - - -
Di-n-buty] phthalate 1 2 2 2 1 2 2 1 101 2 1 1 -
Napht hal ene - - - - - - - - - - 1 A - -
Nitrobenzeneb) - - - - - - - a - - - - - -
Phenanthrene - - - & a a a o« a4 a4 Aa <1 - -
Total 32 61 26 1" 14 57 15 43 1,828 26 22 1,595 1,500 35 27

Note:

9%9¢60 W3)

a)

b)
c)
d)

This data represents only those compounds which were detected. See Table 3 for the entire list of Organic
Priority Pollutants that was examined for easch qround-water sample.

Phenanthrene coelutes with anthracene; therefore, the peak area ias calculated as one compound.

- Not detected ' »

Repl icate results for Well 12 were determined by analyzing the same well water twice as an internal check
on performance by Envirodyne.



A

Appendix B

Figures

v
N

CER 093647

MN'I'IAL 92-Cv-204-wDS

EPA/CEFRO COPPER/EIL/PCB ATTORNEY WORK PRODUCT / ATTORNEY CLIENT PRIVILEGE



[

S Naer

Ucugm»

CONFIDENTIAL 92-CV-204-WDS

Ny

CER 093648

EPA/CEFRO COPPER/EIL/PCB ATTCRNEY WORK PRODUCT / ATTORNEY CLIENT PRIVILEGE



MONITCRING WELL _JCATON ang
JETIGNATION

WATER-"l3.f ELE/ATION N
TEET ABN/C MEAN TEA EE

WNE LF Ef, 4. WATER-rL@_E
€_ZvaT- N N FEET LB VE
MEAN SEa _EVEL

OIRECTICN ~F THE =“CRIZINTIL
TAMPONENT ©F GRT UNL - waTER

o} 200 a0C FT

CONFIGURATION
OF THE WATER TABLE
ON MAY 8, 1984

MONSANTO COMPANY
WG KRUMMRICH PLANT
Squget, Ithnois

THIRD QUARTER Fiqure !

CONFIDENTIAL 92-CV-204-WDS

by

CER 093649

EPA/CEFRO COPPER/EIL/PCB ATTORNEY WORK PRODUCT / ATTORNEY CLIENT PRIVIIEGE



Geraghty & Muller. Inc

(PN
“n

CONFIDENTIAL 92-CV-204-WDS

Ny

CER 093650

EPA/CEFRO COPPER/EIL/PCB ATTORNEY WORK PRODUCT / ATTORNEY CLIENT PRIVILEGE



MONITCRING WELL. (ICAT TN 2D
SES/GNAT CN

WATER-TAB_E S E£4AT'ON N
CEET ABCVE MEAN SEa _EvE_

J'NE IF £Q AL WATER - TABLE
ELEVATION ‘N FEET a8 /€
MEAN SEA _EVEL

DIRECTICN ~F "ME w“CR.ZCN"a(
CCMPONENT ~F SROUNC -WaTER

CONFIGURATION
OF THE WATER TABLE
ON JUNE 7, 1984

MONSANTO COMPANY
WG HKRUMMRICH PLANT
Sguge’, 'trAors

THIRC JUARTER Fiqure 2

CONFIDENTIAL 92-CV-204-WDS

=
Ll

CER 093651

EPA/CEFRO COPPER/EIL/PCB ATTORNEY WORK PRODUCT / ATTORNEY CLIENT PRIVILEGE



CONFIDENTIAL 92-CV-204-WDS

CER 093652

EPA/CERRO COPPER/EIL/PCB ATTCRNEY WORK PRODUCT / ATTORNEY CLIENT PRIVIIEGE



3 MONITCRING WEL. _TCAT CN ANG
L ZESIGNATION

WATER - TABLE I _EVATION N
403.06 .- apove wEAN SEA LEVEL

UNE OF £Q /A, WATER - TABLE

/‘ % 403.0— €_EvaTON N FEE" ABOVE

MEAN “Ea EVEL

DIRECTION OF THE nO&IZONTAL
COMPONENT OF AROUNL - WATER

| S S —]
Q 200 a0C FT

CONFIGURATION
OF THE WATER TABLE
ON JULY 10, 1984

MONSANTO COMPANY
W.G XRUMMRICH PLANT
Sauger, Hinors

THIRE 3UARTER Fiqure 3

CONFIDENTIAL 92-CV-204-WDS

L
e

CER 093653

EPA/CERRO COPPER/EIL/PCB ATTCRNEY WORK PRODUCT / ATTORNEY CLIENT PRIVILEGE



e T

~

PITAT ON

sag

20k

7]
in

avar
A g

SIETRY

_‘
i

O S

FETETTNE I

AU

FIGURE 4a -

3
e Ll L

HYDROGRAPHS FOR WELL 1 AND THE MISSISSIPPI RIVER AND PRECIPITATION DATA
MONTAN IO O ARY W 6 KIIUMMRIGH PLANT SAUGET, LLINOIS

CONFIDENTIAL 92-CV-206fWDS

EPA/CEFRO COPPER/EIL/PCB ATTCRNEY WORK PROCUCT / ATTORNEY CLIENT PRIVILEGE

CER 093654



i fach 1

1S

FHUE it

4
a )

10 48

"

Ky

10 18

) 4

1983 {1984

L)

Mbaasry

»n

1
T

gt o 1538 reve o ]

;.o..!} ._o_u!:
Ll AR 4

FIGURE 4b -1

]
ey

tYDROGRAPHS TOR WFI

LRI - ) $ 10 1% 20 S 1015 0 AN on DL B . ]
=<

s oriame acroser

L 2 AND THE MISSISSIPPI RIVER AND PRECIPITATION DATA
TSR 10 P ANT SAUGET, HLINOIS

Ul 194 B uydean

CONFIDENTIAL 92-CV-2Q4-WDS

CER 093655

EPA/CEFRO COPPER/EIL/PCB ATTCRNEY WORK PROCUCT / ATTORNEY CLIENT PRIVILEGE



AL

MEAN

NC=E

PITAT N

3QE

samigai Qe

1w e 3to s ;o1 )

PRENRIN]

.

U

oy

. TN g
Ll Vg AN arey “ar et My AUS!

FIGURE 4c - HYDROGRAPHS FOR WELL 3 AND THE MISSISSIPPt RIVER AND PRECIPITATION DATA
MONSANTO COMPANY W G KRUMMRICH PLANT  SAUGET, LLINOIS

CER 093656

CONFIDENTIAL 92-CV-204-WD!

EPA/CERRO COPPER/EIL/PCB ATTCRNEY WORK PRODUCT / ATTORNEY CLIENT PRIVILEGE



CONFIDENTIAL 92-CV-204-W

)

.
’.

CER 093657

EPA/CEFRO COPPER/EIL/PCB ATTCRNEY WORK PRODUCT / ATTORNEY CLIENT PRIVILEGE



3 MO TIANG NE__ 17T TN T

EZoNAT N

0¢ IBETE T T ML CTLn T e am

SPECIFIC CONDUCTANCE
OF GROUND WATER

MONSANTO COMPANY
NG CKRUMMRIC~ S _aNT
Qe ey

3.aRTEa - qure °

CONFIDENTIAL 92-CV-204-W

k\-

CER 093658

EPA/CERRO COPPER/EIL/PCB ATTORNEY WORK PRODUCT / ATTORNEY CLIENT PRIVILEGE



3 VINTIS NG NE__ 1T -
L4 2E3 et
P TITAL CRGANC 1i38 N =g L
' SEF_ IATE DiMPLI ey

R

DISTRIBUTION OF
TOTAL ORGANIC CARBON (TOC)
IN GROUND WATER j

MONSANTO COMPANY

N L e mMeE - o

Tiage (

e AC L a@7E@ " qute =

CONFIDENTIAL 92-CV-204-W

\\l

CER 093660

EPA/CEFRO COPPER/EIL/PCB ATTORNEY WORK PRODUCT' / ATTORNEY CLIENT PRIVILEGE



CONFIDENTIAL 92-CV-204-v

:
Ny

CER 093659

EPA/CEFRO COPPER/EIL/PCB ATTCRNEY WORK PRODUCT / ATTORNEY CLIENT PRIVILEGE



CONFIDENTIAL 92-CV-204-W

R
N

CER 093661

EPA/CEFRO COPPER/EIL/PCB ATTORNEY WORK PRODUCT / ATTORNEY CLIENT PRIVILEGE



3 MONTISNG AE_L DT L
L4 IEIINAT 1N
\
I
<, 0 a *HAN | ma ENaTE
. .3

DISTRIBUTION OF TOTAL ORGAMNIC
HALOGENATED COMPOUNDS (TOx)
IN GROUND WATER

MONSANTO COMPANY .

» B -

Te &2y A37ER =qure 7

CONFIDENTIAL 92-CV-204-W

\\l

CER 093662

EPA/CEFRO COPPER/EIL/PCB ATTORNEY WORK PROCUCT / ATTORNEY CLIENT PRIVILEGE



CONFIDENTIAL 92-CV-204-W

“
Ny

CER 093663

EPA/CERRO COPPER/EIL/PCB ATTORNEY WORK PRODUCT / ATTORNEY CLIENT PRIVILEGE



3 WCN TIRNG AE__ 2
L4 SEISNATIN :
i
. L - |
b QEP_TATE 3aMP_E Ina
f
)
|
1
i
i
i
0
|
|
c E ol !
!

OISTRIBUTION OF TOTAL PHENOLS
IN GROUND WATER

MONSANTO COMPANY :
NI MME e o T f
Jiage - ’

Tw@s ; aRTEd - o=

CONFIDENTIAL 92-CV-204-W

G
y

CER 093664

EPA/CERRO COPPER/EIL/PCB ATTORNEY WORK PRODUCT / ATTORNEY CLIENT PRIVILEGE



9D, -
v 9,335

/

CONFIDENTIAL 92-CV-204-W

k.'\l

CER 093665

EPA/CEFRO COPPER/EIL/PCB ATTORNEY WORK PROCUCT / ATTORNEY CLIENT PRIVILEGE



! arLact H
3 MONEEORINIG WELT 10 AT A
® DECOGNATIOR
. . v, o
59(8). 585/
N A ALy )
! (TN [T Y7 Y]
L SR AT N S IR Y TX IR AT O
TR CoiLovgey

AL i B e kot F e

DISTRIBUTION OF TOTAL ORGANIC
PRIORITY POLLUTANT COMPOUNDS
IN GROUND WATER

MONSANTO COMPANY
W MR MM W L AN
Saiget N e

e Fgque 9 |

CONFIDENTIAL 92-CV-204-V

ot
Ny

CER 0936606

EPA/CEFRO COPPER/EIL/PCB ATTCRNEY WORK PRODUCT / ATTORNEY CLIENT PRIVILEGE



